TNRCC TECHNICAL GUIDANCE

1

Well Instal

PRODUCT/PETROLEUM STORAGE TANKS

susiecT: Soll Boring and Monitor
ation

When the Texas Natural Resource Conservatipn O the type of soil and/or rock present beneath the g

Commission (TNRCC) is notified of a release from
storage tank, the TNRCC may request that the owne
operator of the leaking storage tank(s) conduct
environmental site assessment to determine the ex
of the effect of the release upon the environment. 71
requested environmental site assessment generally

installation of monitor wells to investigate the effect
the release upon the groundwater.

O The TNRCC requires that the services of a
registered Corrective Action Specialist (and a
Project Manager as of February 4, 1994) be
employed to conduct the requested assessmer
and to oversee the installation of the soil borings
and monitor wells.

This pamphlet details the minimum requirements 1c

the installation of the requested soil borings and mo

tor wells. Monitor wells must be installed in compl(;
ance with Title 30, Texas Administrative Code, Cha

ter 338 which contains the specific Texas regulatid
regarding the installation of water wells and monit
wells. Of particular importance is the requirement th
monitor wells must be installed within the State
Texas by a driller licensed by the State of Texas.

This pamphlet also provides some recommendati
for soil boring/monitor well design and placement.
Soil Boring Installation

Soil borings are utilized to collect soil and/or rog

samples from below the ground surface. The collec
samples are used to determine:
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quires the installation of soil borings to investigate the
effect of the release upon the soils and in some casegth

1Stion of monitor wells easier.

Aty order to prevent the spread of contamination fr

NSJecontaminated using tri-sodium phosphate or a si

ed

and

in the soil resulting from the release from t:l:
storage tank. Contaminant levels are determi
through laboratory analysis of soil samples.

e TNRCC recommends that three soil borings
Initially installed during the first phase of an enviro
mental site assessment in order to determine:

O the degree or amount of contamination in the s

O the lateral or horizontal extent of contamination|i
the soil, and

O the vertical extent or depth of contamination in t
soil.

When possible, the soil borings should be instal
using the hollow-stem auger method in order to av
the use of drilling fluids and to make it easier to colle
representative soil samples. The use of the hollg
stem auger method also makes the subsequent ins
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one boring to another (cross-contamination), all dov
hole drilling equipment should be decontaminated
tween each boring. Sampling equipment should

lar detergent after the collection of each sample.
Soil samples should be collected continuously to t
bottom of each boring. Less frequent sampling may

allowable when deep borings (greater than 50 feet)
drilled.
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Samples should be collected with a decontaming
split-spoon sampler, Shelby tube, or similar sampl
device. All collected soil samples should be viewed &

described to document subsurface soil and rock types H Samples which are to be sent to the laboratory,

utilizing the Unified Soil Classification System.

Discreet, duplicate soil samples should be collec
from the sampler referenced above. One sample sh
be field screened using an automated screening de
to check for the presence of vapors from the cont
nants released from the storage tank. The second s
should be immediately preserved for potential sh
ment to the laboratory for analysis.

Soil borings should be drilled to a depth of at least f
feet below the base of contamination. While drillin
the presence of contaminants should be determine
field screening the collected soil samples.

If a groundwater producing zone is encountered
during the drilling of a boring, consideration should

be given to converting the boring to a monitor well.
Monitor wells are needed to investigate groundwg
contamination. Please refer to the subsequent Mor
Well Installation section.
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The purpose of submitting soil samples for laboratgry

analysis is to determine the maximum level of sgi
contamination at a particular location and to determ

the maximum depth of soil contamination at a parti
lar location. Therefore, soil samples selected
laboratory analysis should be collected from the z(¢
of highest contamination as determined from the fi
screenandfrom one or more of the following:

O immediately above the water table or bedrock,

O the base of each borehole (if groundwater is
encountered), or

O below the water table if groundwater is encou
tered.

Generally, it is adequate that only two or three g
samples per boring are submitted for laboratory an
sis. However, in certain instances more soil sam
analyses may be needed. In such cases, contad
TNRCC case coordinator for approval.

Soil samples should be collected immediately after
sampling device is retrieved from the borehole to lin

exposure of the sample to effects of wind and heat.
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posable gloves and other clean sampling uteng

analysis should be placed in sterile sample j
provided by the laboratory. Completely fill ead
sample jar so that no air space (headspace) ex
wipe soil from the jar threads, and seal the jar ug
a cap lined with Teflon. The jar should be label
and placed onice in a covered, insulated cooler

le chilled to 40F (4C).

Please refer to the TNRCC pamphlet entithexl
and Groundwater Sampling and Analyfis the
determination of which constituents to analyze
and which laboratory methods to use.

Monitor Well Installation

Monitor wells should be installed when groundwate
determined to be affected or thought to be affected
the release from the storage tank. Monitor wells
necessary to:

[0 determine the depth to groundwater at the site,
O determine the direction of groundwater flow, an

[ collect representative groundwater samples
laboratory analysis to determine the degree
groundwater contamination and the quality of t
groundwater.

Ifthere is no evidence or threat of a groundwater imp
monitor wells are generally unnecessary. Evidenct
groundwater impact may include:

O groundwater is present at a very shallow depth

O groundwater is encountered while installing borir
prior to reaching the base of soil contamination,

O a neighboring water well is contaminated with t
substance released from the storage tank in q
tion.

In all cases, preparations should be made in advan¢
tiibat monitor wells can be installed immediately af
drilling the borings described in the Soil Boring Instal-

lation section of this pamphlet if wells become nec
sary.
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If the depth to the first groundwater-produd
ing zone is not known, it may be helpful to
consult case files of existing LPST sites in the
surrounding areato predict the depth of ground-
water occurrence. Specific LPST case files
can be requested through the TNRCC Recotds
Services office at 512/908-2920.

For low-yield groundwater zones, ground
water may not immediately enter the we
bore; it may be necessary to install a monitpr
well and monitor the well for the appearande
of groundwater accumulation. During period
of drought it will be necessary to monitor

well for several seasons to determine whether
agroundwater zone is present and if so, whether
groundwater is impacted.

O

If monitor wells are needed, the TNRCC recommenidls Figure 1

that three monitor wells be installed initially. Monit
wells should be constructed of flush-threaded Sched-\1onitor wells must be designed such that the relea

ule 40 PVC casing and factory slotted screen. Thecqntaminant is able to freely enter the well under st
screen slots should not be greater than 0.02 inches inyngisturbed) conditions at all times. If the contan

width and the casing diameter should pe four inches|orant is a petroleum hydrocarbon, the contaminant
less. All wells should be fitted with O-rings to ensure iand to float near the surface of the water tal

water-tight joints, a lower end cap and an upper I0¢K- Therefore, care must be taken to ensure that the we

ing, water-tight cap, and be completed below grade . screened too far above or below the water ta
with protective cover (Figure 1). The wells should such as is illustrated in Figure 2.

sealed and finished in accordance with specifications
detailed in 30 TAC, Chapter 338.
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Wells should be installed so that the screened inte
intercepts the top of the groundwater zone (and
layer of floating product, if present). An example
shown in Figure 3. Wells which are not screen
properly will be required to be replaced with ng
properly-screened wells.

Monitor well screen generally should extend to &
proximately ten feet below the water-table surface
five to ten feet above the water table. For confin
conditions, the top of the screen may coincide with
top of the confined aquifer. In any event, the w

Figure 3

Figure 4

rvakhould be designed and constructed such that the gragund-
hewater surface or product surface, if applicable, con-

stantly intersects the screened interval of the well
d (Figure 4).
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Deeper monitor wells may be necessary if the well v
be converted to a recovery well and a screen set ten
Ap- below the water table surface will not allow for prop
ndpump placement or sufficient drawdown.

feet
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heFollowing the installation of the monitor wells, th
[l wells must be properly developed to remove sedim
from the well screen and gravel or filter pack, and
promote the entry of groundwater into the well.
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The top-of-casing elevation of each well casing sho
be surveyed to the nearest 0.01 foot to mean seale
to an arbitrary datum. Subsequent to monitor
emplacement, but no sooner than 24 hours after
development, the static depth to groundwater shoul
measured. This information is necessary to determ
the direction of groundwater flow. The depth to grour
water should be measured to the nearest 0.01 foot. A
the monitor wells have been measured, the wells shc
be bailed or purged in preparation for sampling of {
groundwater for laboratory analysis. Generally, grou
water samples should not be collected for laborat
analysis from wells which contain a phase-separ
layer of the product released from the leaking tatf
After collecting a sample from a well, the samplin]
equipment should be decontaminated before samp
the next well unless disposable or dedicated samp
equipment is used. Monitor wells should be samplec
order from least contaminated to most contamina]
when possible.

Samples should be collected using clean, disposs:

supplied by the laboratory. Sample jars and vi
should be filled to the top so that no air space (headsp
is present. The samples should be sealed with Te
lined caps with a septum, labeled, and subseque
placed on ice in a covered, insulated cooler and chill
to 40F (4°C).
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Special Note: Only groundwater samples collecte
from properly designed and constructed wells are ¢
sidered acceptable by the TNRCC. Groundwat
samples collected from open boreholeswateconsid-
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ered acceptable by the TNRCC. For the analyti
methods required by the TNRCC, please referto TNR
pamphlet entitle&oil and Groundwater Sampling an
Analysis
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Copies of signed State of Texas Well Reports (Fd
No. WWD-012) submitted to the Water Well Driller’
Board by the licensed well driller should be provid
for all installed monitor wells. When monitor wells ar
plugged or decommissioned, copies of the signed S
of Texas Plugging Reports (Form No. WWD-00
submitted to the Water Well Driller's Board shou
also be provided to the appropriate PST personne].
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Soil Boring and Monitor Well Placement

The intent of the soil boring and monitor well install
tion program is to determine how severely the releas
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nated the soil and groundwater and to determine h
far the released product(s) has/have spread in the
and groundwater. In order to meet these goals,
TNRCC recommends that three borings/monitor we
be initially installed.

One boring and subsequent monitor well (if needgd
should routinely be placed in the immediate vicinity |of
the suspected location of the leak in order to determ nd
t| of
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the degree of contamination and the vertical exten
contamination.

It is recommended that the two remaining borin

contamination is most likely to determine the levels
soil and groundwater contamination in the downgrad

and lateral directions. The wells can be used to deter
Nt

mine the direction of groundwater
(Figure 5).

moveme

If additional borings/monitor wells are installed in tk
Comprehensive Site Assessment phase, it is rec
mended that the remaining borings/monitor wells
installed around the suspected leak point in a confi
ration suitable for assessing the upgradie
downgradient, and lateral concentration of soil a
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water movement (Figures 6 and 7).

alThe exact location of each monitor well should
CQdetermined by a qualified environmental consultal

m
d the extent of soil and/or groundwater contaminati

atguested by the TNRCC. Usually, more than one ph

(sBecause access agreements may require a conside
from the product storage tank(s) has/have contami-period of time, it is advised to start seeking access
PDWsoon as offsite migration is suspected.
soil

th
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s/
monitor wells be positioned to triangulate around the
suspected leak point or tank system in areas wherd
Of
ent

MThe disposal of all contaminated drill cuttings, co
D€ taminated water, excavated soils, and other wastes |
JU-he documented and reported to the TNRCC, and tre
L, or disposed in compliance with all applicable loc

e ation \d state, and federal laws.
groundwater contamination, and the direction of ground

The specific site characteristics, structural constrai
and the circumstances regarding the release shoul
considered in locating monitor wells.

If the installed borings/monitor wells do not delineg

additional borings and/or monitor wells may be r

of boring/monitor well installation is necessary to coj
pletely define the extent of contamination. If additiorn
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borings and/or monitor wells are requested, the addi-

tional borings/monitor wells should generally be i
stalled beyond the existing borings and/or moni
wells which are contaminated. If the plume has 1
grated offsite, it will be necessary to obtain permiss
from the property owner to install a monitor we

%hase-Separated Product Removal

If a phase-separated product accumulation or layg
encountered within the soil during drilling or is prese

on top of the groundwater surface within a monitor we

jmmediate actions should be taken to collect and
move the product. It may be necessary to con
borings which encounter product or soil saturated w
product to wells in order to allow for removal of th

£h
product over time. The removal of the product from the

wells may involve periodic bailing or pumping. |
ther instances, the installation of an automated req
ery system for continuous product removal may
necessary. The amount of removed product shoul
recorded and reported to the TNRCC on Menthly
Product Recovery Report

Waste Disposition
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Additional Information Special Note: Figures 1 - 4 are from American Petror

leum Institute Publication 1628, Second Editio
Please refer to theimited Site Assessment Guidange August 1989.

Documentand the other TNRCC pamphlets referred tp
in this document for additional information on boring
and monitor well installations.
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Petroleum Storage Tank Division
P.O. Box 13087
Austin, Texas 78711-3087

On September 1, 1993, the Texas Water Commission and the Texas Air Control Board
merged to form the Texas Natural Resource Conservation Commission (TNRCC).

The TNRCC is an equal opportunity employer and does not discriminate on the basis of race, color, religion, sex, national origin, age or disability in employment or in the provision
of services, programs or activities. In compliance with the Americans with Disabilities Act, this document may be requested in alternate formats by contacting the TNRCC at
(512)908-1000 or 1-800-RELAY-TX (TDD), or by writing P.O. Box 13087, Austin, TX 78711-3087.




